holmium laser technology and the entry into use of new generation flexible ureteroscopes and miniature instruments, retrograde intrarenal surgery (RIRS) has now become a significant alternative in the treatment of renal stones (1). Many renal stones can today be effectively treated using this technique without the need for invasive methods such as PNL or open surgery. RIRS is particularly employed as a primary treatment method in stones smaller than 2 cm where SWL has been unsuccessful and in patients with skeletal deformities and bleeding diathesis (2). While double-J stent following endourological surgical procedures is not routine, it is frequently employed for the purpose of preventing potential obstruction associated with postoperative ureteral edema or residual stone fragments (3). However, a wide range of complications, including infection, urinary complaints, hematuria, stent migration, encrustation and rupture can be seen in a significant proportion (10-85%) of patients following double-J stent insertion (4). With the development of flexible ureteroscopes and miniaturization of calibration devices there has been a relative decline in the incidence of ureteral trauma, and routine double-J stent has become controversial (3, 4). Although there have been various studies concerning the use of double-J stent after rigid URS, there are no data in the literature regarding the situations in which double-J stent should be used post-RIRS (5). Use of ureteral access sheaths during RIRS and the frequent observation of complications such as postoperative renal colic and urosepsis differentiate this technique from rigid operations. This study investigated the situations in which double-J stent should be used post-RIRS.
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PATIENTS AND METHODS
One hundred fifty-six patients (162 renal units) diagnosed with renal stone, who underwent RIRS at our clinic between January 2011 and June 2012 and met the inclusion criteria, were included in the study. Seventy-nine patients (50.56%) were men and 77 (49.4%) women, with a mean age of 39.4 years (2-82). Seventy-three stones (45%) were located in the right renal unit and 83 (51.2%)
INTRODUCTION
Shock wave lithotripsy (SWL), ureteroscopy (URS) and percutaneous nephrolithotomy (PNL) are the most popular, minimally invasive options in the treatment of urinary system stone disease. Thanks to recent advances in in the left. Bilateral renal stones were present in 6 patients (3.7%). Stone dimensions and the longest axis for each stone were calculated. Mean stone size was 14.6 mm (5-35 mm) and mean stone number 1.3. Patients' demographic characteristics are shown in Table 1 . Patients with stones smaller than 2 cm (total 35 mm in multiple stones), obese patients, patient with skeletal deformity or bleeding diathesis, patients with renal stones requiring complete removal (repeating infection, pilots, etc.) and subjects with stone in which SWL treatment had been ineffective were included. Patients with a pre-diagnosis of tumor, with a diagnosis of ureteral stricture, with severe mucosal injury or ureteral perforation arising during surgery and patients with a solitary kidney were excluded. Complete blood count, blood biochemistry, coagulation parameters, ELISA tests and urine tests and culture analyses were investigated pre-operatively in all patients. Patients with growth in culture were given the appropriate antibiotic therapy, and surgery was planned once urine was sterile. All patients scheduled for surgery after diagnosis of renal stone were assessed with preoperative contrast examination (intravenous urography [IVU] or computerized tomography [CT]) if this had not been performed previously and was not contraindicated (allergy, pregnancy, etc.).
Surgical technique
All operations were performed under general anesthesia and with the patient in the dorsal lithotomy position. An 8F feeding tube was inserted into the bladder by the urethral path in order to avoid perioperative bladder filling. A 7.5 F Storz Flex-X2 was used for flexible URS. A guide wire was first inserted into the ureter under fluoroscopic monitoring, and the ureteral access sheath was then pushed forward as far as the renal pelvis. The guide wires used were coated in polytetrafluorethylene (PTFE) or hydrophilic material, and ranged between 80 and 260 cm in length and 0.035 or 0.038 inch in diameter. The ureteral access sheaths used had an external diameter of 9.5-14 F and were 35-55 cm in length. Double open ended 4F, 4.8F, or 6F catheters were used for double-J stent. Catheters were inserted into the ureter with the help of a guide wire. Patients with no pain or fever were discharged on the 1st day postoperatively. Stone clearance was assessed intraoperatively by direct URS and postoperatively by imaging. All patients underwent ultrasonography (US) and radiographic study examination on a routine basis the day after RIRS to ensure the absence of hydronephrosis and stone. Treatment success was defined as stone-free or clinically insignificant residual fragments (residual fragment < 3 mm). Double-J Stents were removed from patients in 2-4 weeks postoperatively. Before stent removal, patients were monitored radiologically for presence of stone. Patients with no ureteral double-J stent after RIRS constituted Group 1, and those with double-J stent after RIRS constituted Group 2. Patients' age and gender, renal stone characteristics (location and dimension), stone-free status, VAS score 8 h after surgery, post-procedural renal colic attacks, length of hospitalization, requirement for re-hospitalization, time to re-hospitalization and secondary procedure requirements were analyzed. Categoric variables were expressed as numbers and percentages and constant variables as means. Categoric variables between groups were compared using the chi square test. The MannWhitney U test was used to examine differences between groups after normality testing. Data obtained were analyzed on SPSS 15.0. Significance was set at P < 0.05.
RESULTS
RIRS was performed on 162 renal units. Double-J stent was used in 121 (74.6%) of these post-RIRS, but not in the other 41 (25.4%). Mean stone dimension was 14.6 mm (5-35 mm) and mean stone number was 1.3 (1-3). Stone was located in the renal pelvis in 98 (60.4%) renal units and in the calyx in 64 (39.6%). Mean length of surgery was 37.2 minutes (15-140). Mean duration of scope was 39 sec (0-140 sec) and mean length of hospitalization was 1.8 days (1-8 days) . The results are summarized in Table 2 . At radiological monitoring at first month postoperatively post-RIRS, complete stone-free status was determined in 122 (75.3%) renal units, while residual stone were present in 40 (24.6%). One renal unit with more than one stone achieved stone-free status using PNL on the 5th day. Stone-free status was achieved with URS in four patients one month postoperatively and in six patients by repeating RIRS. Five patients were referred for SWL with insertion of a double-J stent. The other cases did not continue with the protocol. Mean stone size in the double-J stent group was 15 mm, compared to 12 mm in the group without stent (p = 0.019). No significant difference was observed between the groups in terms of stone number (p = 0.098). A significant rate of the stones in both groups were located in the renal pelvis (n = 98, 60.4%). A significantly higher proportion of stones were located in the renal pelvis in Group 2 than in Group 1 (p = 0.002). In addition, VAS values determined routinely on the evening of surgery were significantly higher in Group 1 than in Group 2 (p = 0.025). No significant difference was observed between the groups in terms of age (p = 0.123) or gender (p = 0.206). No significant differences were determined between the groups in terms of duration of fluoroscopy (p = 0.142), operation (p = 0.108) or hospitalization times (p = 0.798). Ureteral perforation was observed as a complication in two patients. These were treated with insertion of a double-J stent. No extravasation or stricture pattern was observed at IVU performed in the 3 rd month postoperatively, and stone-free status was subsequently achieved using repeat RIRS. Urosepsis was observed in one case in Group 2. This patient was treated with antibiotic therapy under intensive care conditions. Urinary tract infection was observed in 23 cases (14.1%) within the 1st month postoperatively. These were treated on the basis of culture antibiogram results. Twenty-eight (17.2%) presentations were made to the emergency clinic due to renal colic within 1 month after surgery. Double-J catheter was present in 24 (85.7%) of these patients. No major complication such as avulsion, iatrogenic organ injury, urinoma or hydropneumothorax developed in any renal unit (Table 3) .
DISCUSSION
Stents have been used in the treatment of kidney and ureter stones for more than 30 years (6) . Development of fine callibration ureteroscopes and improvements in lithotriptor effectiveness have led to a decrease in the use of stents. While stent use is necessary after traumatic procedures, some Authors suggest that routine stent insertion is not necessary postprocedurally (7, 8) . Complication retes in the literature range from 5% to 10%, with a rate of major complications of approximately 1% (9) . Ureteral avulsion continues to represent a major acute complication. Complications are strongly correlated with equipment used and urologist experience (6, 7, 9) . In our case, ureteral perforation during ureteral sheath insertion developed in two renal units. The procedure in these patients was concluded with double-J stent insertion. No findings of extravasation or urinoma were detected at postoperative follow-up period. The purpose of stent insertion after ureteroscopic lithotripsy is to prevent ureteral stricture, achieve healing and to facilitate passage of stone fragments in the ureter with passive dilation (10, 11) . Stent is required after URS in the event of mucosal edema, epithelium injury, mucosal bleeding and ureteral perforation and in patients with solitary kidney. Stents can also be inserted for the purpose of preventing potential complications in patients undergoing ureteral lower tip dilation before URS. Stent insertion has been shown to reduce temporary lower urinary system pain and symptoms (12) . Renal colic develops within the first 24 hours in patients not using stent. When injury develops during RIRS, 48-72 hours are needed to elapse for edema to develop, and it is therefore incorrect to attribute renal colic attacks in the first 24 hours to edema alone. Residual stone fragments, coagulum or ureteral spasm or both are among the possible causes (13). Tanrıverdi et al. reported that emergency double-J stent insertion in the early postoperative period (first 24 hours) in 23 patients with uncompleted URS prevented progressive obstruction and potential post-surgical complications (14) . However, there are some disadvantages of stents, including urinary tract infection, dysuria, pollakiuria, hematuria and need for repeated cystoscopy for stent migration or stent extraction. Some Authors are of the opinion that stent insertion increases costs by prolonging length of surgery and due to cystoscopy requirement for stent removal. The stent removal procedure has also been reported to be traumatic (15 (17) . Mean duration of surgery in the 41 renal units without stent insertion in our study was 33.6 min (18-65 min), compared to 38.4 min in the 121 renal units with stenting (15-140 min). The difference was not significant (p > 0.05) but no cost analysis was performed in our study. Some studies evaluating complication rates associated with stent use have reported higher levels of complications in the group without stent insertion (15, 18) . The fact that double-J stent was inserted in 121 renal units although a 7.5 F flexible ureteroscope was used in our study group conflicts with existing URS data. However, those studies were performed for rigid URS and generally used a pneumatic lithotriptor. The studies performed with RIRS/holmium;YAG lasers are insufficient. In our study, renal colic attacks were observed in 78 patients (64%) of the group receiving double-J stents post-procedurally and in 24 (58%) of the group not receiving double-J stent with secondary double-J stent insertion required in 16 of these. However, no statistically significant difference was determined regarding this finding (p = 0.239). The incidence of renal colic attacks and number of double-J insertions being greater than those in the literature may be attributed to the use of a ureteral sheath during RIRS and probably to ureteral edema. In addition, working under constant positive hydrostatic pressure in order to overcome the inadequacy of flexible URS in providing an optimal image of a narrow channel during RIRS can trigger renal colic attacks and infection leading to fornix rupture and pyelolymphatic and pyelo-renal backflow. No significant differences were determined in our study in terms of age, gender, stone number, history of surgical intervention before the procedure, history of SWL, length of surgery, length of scope use, renal colic, analgesic requirement and duration of hospitalization, and double-J stent requirement (p > 0.05).
The guidelines generally state that ureteral stent insertion is not necessary after URS performed for stone without complications. However, there are reports in the current literature of increasing double-J stent requirement due to increasing incidence of ureteral trauma related to use of the ureteral access sheath (7).
CONCLUSION
Routine double-J stent insertion after RIRS is not essential since it increases costs, morbidity and operation time. Double-J stent insertion in stones larger than 15 mm located in the renal pelvis is positively and significantly correlated with VAS score (p < 0.05). We think that further studies with wider case series and long-term follow-up are needed to better assess this topic.
